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INTRODOCTION 
High environmental temperatures are known to affect 
both physiological and mental activiti es in the mammal . 
It is, therefore , rea sonable to assume that reproduction 
of the species would be influenced by high temperature .  
Recent studies with swine have indi cated that litter 
sizes and conc eption rate s are reauc ed during the warmer 
months of the year .  However , hot weather eff ects on 
swine reproduction under actual production conditions 
have not been documented in many climatic regions . 
Hog production is a 100 million dollar per year 
agricultural industry in South Dakota . accounting for 
15 per c ent of the total farm income , ranking it second 
only to beef cattle in cash farm income. During the 
past 10 years the United States pig crop - has averaged 
90 . 5  million head annually , remaining quite stable over 
that period, while in South Dakota the annual production 
over the same period has averaged 2 . 9  mil lion head . with 
production increasing during the period, Aanderud (1 ) 1 . 
Thi.s represents 3 . 2  per c ent of the United States pro­
ducti on , ranking South Dakota ninth in annual production. 
. 1Numbers in parenthesis refer to literature cited . 
Technological advan c es adopted by many swine pro­
duc ers have increased capital requirements. Therefore , 
buildings and facilities must c ontinuously operate at 
full capacity to return maximum profit on the investment , 
to obtain uniform yearly producti on and to eliminate 
s easonal market variati ons . Uniform reproductive per­
formanc e ,  especially ess ential to- farmers using multipl e 
farrowing systems , is not always obtainable as redu c ed 
concepti on rates and small er litter sizes are often 
noted for sows bred and farrowed during summer months . 
It i s  the responsibility of the agricultural 
engine er to fully evaluate seasonal and environmental 
effects on swine reproduction and to develop swine 
housing and environmental control systems that will 
allow more profitable swine enterpris es .  The n e ed for 
thi s information is parti cularily evident in South 
Dakota , since farmers currently rai s e  more.feed than i s  
used in the state ,  summer climatic conditions are often 
extreme and adequate land for increased swine producti on 
is available . Therefore ,  an investigation with the 
following objectives was initiated: 
1. To compare the effects of a naturally varying envi­
ronment with those of a controlled environment on swin e 
con c eption rate and litter size . 
2 
2. To evaluate t emperature and relative humidity con­
ditions in the two environments . 
3. To c orrelate environmental conditions with existing 
climati c c onditi ons . 
4. To determine energy consumption and co sts of  air 
conditi oning the controlled environment. 
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LITERATURE REVIEW 
Seasonal Effects 
The following studies indicate there are differenc es 
in the reproductive perfoimance . of animals over various 
seasons of the year . Under conditions of natural ly 
varying environments it has been noted that litter size s 
and conception rates are r educed during the warmer months .  
Mahoney et al . (13) in a three year study in Oklahoma 
noted that gilts farrowed an average of 2.0 more pigs 
per litter and weaned 1.2 moxe pigs per litter for spring 
l itters �s compared to  fall litters . This agre es with 
Jensen ( 12) who reported that season affects sow repro­
ductivity . He cited work by Wallace and Combs who 
conducted a two year stu�y involving 224 litter s and 
2211 pigs and ·round a consistent advantage in c onception 
rate . number of pigs weaned per litter and weaning 
weights when breeding occurred during the · · cool er months� 
Wall ac e . Combs and Koger (20) compared conception 
rates for the months of June . July . August and September 
with the rest of the year and found for the four months 
.specified that conc eption rates were reduced . 
Seasonal effect� also have been observed in she ep . 
Shelton ( 17) stated that high mortality and low birth 
rates of fali born lambs has proven to be a problem in 
many areas of the South and Southwest and has been 
attri buted to corresponding high temperatures . 
Stott (15), using breeding records of dairy cows 
inseminated in Arizona with semen collected in thre e  
di fferent climatic areas (California , Ohi o and Arizona ) , 
reported that two main seasonal depressions in fertility 
occurred during the year . Fertility dropped 3 .4 per 
c ent during the winter and 12 . 4  per cent during hot 
summer months . It was al so  concluded that the female 
was the main c ontri butor to summer depression . Stott and 
Williams (16) reported that high ambi ent temperatures 
and relative humiditi es were two environmental factors 
associated with low rates of fertilization and high 
rates of embryonic mortality in two year old Holsteins . 
Temperature Effects 
It is generally believed that high environmental 
temperatures are deleterious to both physi ologi cal and 
mental activities in the mammal . It has also been 
e·stablished that reproduction is controlled by many 
physiological systems . Therefore ,  it would seem that 
high temperature could affect reproduction indirectly 
through such factors as the general well- being of the 
animal, feed intake ,  stress and perhaps ot�er items . 
High temperature
.could also affect formati on of the 
sperm , ova and embry�s or uterine environment in  whi ch 
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embryos must develop , Ulberg (19). Warni ck et al . (21) 
indi cated that high ambi ent temperature is the most 
important envi.ronmental fa ct or causing early embryoni.c 
loss of pigs . According to Mahoney et al . (13). Whatley 
found sows sprinkled under shades produced larger and 
heavi er litters at weaning as compared with sows under 
shade . Roller , Teague and Grifo (i4) in a three  year 
test ·of 240 gilts at c onstant temperatures of 80, 86 and 
92 F found that ovulation rate was influenced by temper­
ature . There was a considerable drop in per cent 
pregnant at 25 days post b.reeding as dry bulb temperature 
in er eased .' 
Warnick et al . {21} found no signifi cant differenc e  
in ovulation rate , conc eption rate and embryoni c survival 
up to 25 days of pregnancy in gilts maintained at 60 F ,  
90 F and at atmospheric temperatures in shaded pens . 
However , some gilts ovulated without showing estrus at 
90 F and the number· of live embryos at 25 days post 
breeding averaged 1.9 more for gilts at 60 F as compared 
to those at 90 F .  Curl et al . (7). housed 48 sexually 
mature crossbred gilts in environmental chambers at 
vari ous temperatur es . before and after breeding , to 
study the effe cts of high temperatures on ovulati on 
rate , conception rate. fertilizati on and early embryonic 
survival . Results indicated that ovulation rate was 
0 
lower (not-significantly ) in  gilts maintained .in the hot 
chamber. while conc epti on rate at first service and 
fertilizati on rate were l owest in the hot chamber (not­
signifi cantl y ) . The data also suggested that relatively 
cool temperatures may have a favorable influenc e on 
early embryonic survival . 
Warni ck et al . (22) experime�ted with 32 Duroc X 
Landrac e  gilts randomly assigned to one of five groups 
at ten days after first estrus and bred onc e to a f ertile 
boar at the beginning of the second estrus . The five 
groups were : Group I - pasture with ample shade. Group 
II - constant temperature of 90 F at 10 days post estrus. 
Group III - one half of the gilts from group II moved to 
the cold room three days post breeding, Group IV - con­
stant temperature of 60 F at 10 days post estrus and 
Group V - one half of the gilts from group IV were moved 
to the heated room at thre e  days post breeding . Gilts 
were slaughtered at 25 days post breeding and c ounts were 
made o f  the number of corpora lutea and normal embryos . 
No significant difference in �he average number of 
corpora lutea at second estrus were observed . The 
results were 16 . 3 , 15 . 6  and 14 . 8  corpora lutea p er gilt 
in the pasture .  the 90 F chamber and the 60 F chamb er , 
respectively . The average number of normal embryos at 
25 days post breeding (no significant differenc es ) fox 
7 
each of the groups was as follows : Group I- 12. 6 .  Group 
II-9 . 4 . Group III- 14. 1, Group IV- 12. 8 and Group V- 1 1. 2 . 
Gilts at either a continuous or three day post breeding· 
temperature o f  90 F had an average of 10.4  embryos 
versus 13. 6 embryos for gilts at either a continuous or 
three day post bre eding t emperature of 60 F. · Thes e  data 
indi cate a temperature of 90 F may be more harmful to 
embryoni c survival after three days post bre eding than 
a 90 F temperature pri or to three days.post bre eding . 
C ox et al . ( 6 )  conducted two experiments on second 
litter sows randomly assigned at 110 days of gestati on to 
environments at 84. 2 F and with normally fluctuating 
ambient temperature . Litter performance  as evaluated 
by survival and weight gain was not signifi cantly in­
fluenc ed by the environment of the sow , however , one 
sow di ed in the high temperature group with heat stress 
considered a contributing factor . 
T ompkins , H eindenrei ch and Stob ( 18 )  in evaluating 
the effects of post bre eding thermal stress on embryonic 
mortality in swine  concluded that elevated temper�ture 
has an adverse effect upon embryoni c survival in sows 
if the stress is appli ed from days one to five o f  gesta­
ti on . Exposure of sows from days 20 to 25 -of pregnancy 
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to a thermal stress severe enough to cause death of four 
of nine :Ows had no a9verse effects on embryoni c mortality 
in the five suxvivors . This agrees with Ulberg ( 19 )  who 
reported that the effect of high temperature upon the 
female in the production of young occurs prior to the 
time when much development of the embryo has occurred . 
The effect of high temperature seems to cau s e  more 
stress on pregnant animals than on those  that are not 
pregnant . Heitman ,  Hughes  and Kelly ( 1 1 ) in tests 
designed to study the effe ct of high temperature on 
pregnant sows found there is a considerable differenc e 
in respiration rates and body temperature of a pregnant 
sow compaxed to a non-pregnant sow , with respiration 
rate and body temperature being highest in the pregnant. 
animal . Even though the open sow lost 33 pounds during 
an eight day test , results indi cated that she was not 
a s stre ssed by the high temperatures as the pregnant 
sow . It appeared that the pregnant animal had difficulty 
di s sipating the heat caused by the additional "metaboli c 
load . "  
Relative Humidi ty 
Relative humidity has been studi ed to determine  i t s  
stre ssing effect on animals . Roller. Teague and Grifo 
(14) in an experiment with 240 gilts in chambers at 80 , 
86 and 90 F dry bulb'and four constant rel�tive humiditi e s  
found that daily feed consumption decreased and average 
daily gain decreased significantly wi th increasing dry 
... v 
bul b and dew point temperatures . Combin�ti 9ns of high 
dry bulb and dew point temperatures also signi fi cantly. 
affected swine response .  Rectal temperatures increased 
and ovulati on rate decreased significantly with increasing 
dry bul b temperature . Number of live embryos and per 
c ent embryo survival to 25 days gestation were not 
signi fi cantly influenced by dry bulb or dew point tem­
peratures or their interacti on . 
Temperature Range 
The effect of diurnal temperature on the perfor-
. manc e of swine has been the object of several studies . 
Bond ,· Kelly and Heitman ( 5) reported a reducti on in 
average daily gain when pigs were subjected to daily 
cycling temperatures , even though the average temper­
ature was the same as the constant optimum temperature 
used for comparison . They also reported reductions in 
average daily gain in most cases when the cycl ing 
temperature vari ed fxom 70 F minimum to daily maximums 
up to 120 F .  The one exception was with temperature 
cycli ng from 70 F to 90 F.  This agrees with B ell et al . 
( 2), who found no difference in average daily gains of 
ho.gs in Southeast Virginia confined in a controlled 
temperatuxe environment of 70 F and in a half open con­
venti onal hog house . In the 120 day test the diurnal 
temperature variation for one-third of the days was 
less than 20 F. For one-half of the days it varied no 
more than 3 0  degraes and the remaining days it ranged 
up to 45 d egrees . 
Optimum T emperatur e 
The most important environmental factor that in­
fluences the general well belng of a hog and its repro­
ductive performanc e se ems to be temperature . Exactly 
what the optimum temperature for the hog is has been 
the object of study over a period of many years . H eit­
man and Hughes (9).1 cited work done in thre e  early 
studies. Tang! in 1912 suggested that the critical 
temperature for a hog is less than 63 F .  Capstick and 
Wood in 1922 reported the critical temperature for a 
300 pound fasting hog was 70 F .  Deighton's work in 
1929 confirmed these findings and concluded that 6 1  F 
was the critical temperature. Heitman and Hughes ( 9) 
concluded that hogs weighing 166- 200 pounds gained most 
rapidly at approximately 60 F. while animals w eighing 
70-144 pounds gained more rapidly at approximately 75 F .  
Heitman. Kelly and Bond ( 10) stated that the growth 
rate of 100 pound hogs was fastest at an air temperatur e  
of 73. 5  F and the best constant air temperature for 350 
pound hogs was 61  F. Bond. Kelly and Hei tman (4 ) in 
studying sows and their litters at 60 , 70 and 80 F 
indicated that at 80 F the pigs seemed comfortable. at 
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70 F they shivered when standing by them�elves and a t  
60 F they never seemed to b e  warm enough . The sows 
seemed to be  more comfortable at the lower temperatures •. 
During the eight week period after farrowing , sows at 
the 60 and 70 F environment made weight gains of 2 
pounds and 30 pounds , respectively , whereas the s ow at 
the 80 F envi.ronment l ost 90 pounds . The latter sow 
rais ed the largest litter . however , both as to the 
number and as to weight p er pig at weaning . 
Research has shown that environmental temperature 
influences the feed intake and heat production of an 
animal , an'd has a rol e in governing the availabil ity 
of energy in ingested food . net energy availabl e for 
production purpos es and the rate of gain . Temperatures 
above the "comfort zone" lower an animal's energy 
requirement becaus e the body needs to decrease heat 
production . Conversely, temperature below �h e  optimum 
is responsible for an increase in feed consumption as 
the heat required to warm and humidify the inspired 
air increas es , Winchester (23). Therefore ,  it is 
reasonable to assume that the optimum environment for 
gros s body physiology and production purposes might 
also be most favorable for reproductive purpos es . 
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Design Data 
Proper air conditioning design of a hog house 
requires accurate information on the optimum environ­
mental conditi ons for swine as well as heat and moisture 
production data. From studies cited pxeviously a 
temperature in the range of 60 F to 70 F s eems to be  
the optimum for the sow. Hahn et al. (8 ) in studies· 
conduct ed in the California Pschrometric Chamber under 
constant temperature conditi ons assembled the widely 
used he�t and moisture production data included in 
Tables l and 2. The ratio of sensible to lat ent heat 
from the hogs may , however , be quite different than 
the ratio for the conditioned space , due to utiliza­
tion of some animal sensible heat in vaporizing moisture 
on the floor. Use of these values assumes that condi­
tions and management practices in the area to  be air 
conditioned will be similar to those of the test chamber 
(well-drained floors , no bedding , floor cleaned twice 
daily ) .  Bond , Kelly and Heitman (3) developed curves 
(Figures l and 2) for estimating the room sensible and 
latent heat in a hog house on the basis of animal size 
and room temperature. 
274230 AKO-rA '· tATE ' ;VE rl "!T ' LI SOUTH 0 ... I 
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Table 1 .  Heat Production by Fattening Pigs*. Btu/hr/pig. 
Weight Room Temperature 
(lbs . ) 
70 F 75 F 80 F 
Sensible Latent Sensible Latent Sensible Latent 
50 155 188 126 209 93 246 
100 221 219 178 252 14 1 286 
150 270 255 225 288 181 3 21 
200 3 24 279 273' 3 15 223 34 8 
250 376 298 320 330 270 3 66 
300 436 308 376 33 9 3 27 370 
350 504 307 440 33 8 3 92 364 
400 581 295 522 3 17 468 345 
* These data may also be used as estimates for open 
sows or boars . 
(Hahn et al . 1959) 
Table 2 .  Heat Production by Gestating Sows at Constant 
Temperatures. Btu/hr/sow . 
Room Te!!!Perature 
70 F 80 F 
Sensible Heat 624 3 24 
Letent Heat 812 915 
(Ra hri et al . 1959) 
14 
�.1000· 
..c 
-. 
L 
..c 
--
:J 800 
+"' 
.n 
... 
� 
g 6ool- Air tefi1perature� 
a:: 
2 
� 400 
LL 
r-
<( 
w I 
w 
_J 
CD, 
�o lf) z 100 ·150 200 250 JOO 350 400 
w 
lf) HOG WEIGHT, lbs. Figure 1. Sen�ible Heat Production in a Hog House as Affected 
by Animal Size and Room Temperature, (Bond, Kelly 
and Heitman 1959) . 
• 
�­
(JI 
·� g1500 
£: 
. 
--
L 
..c 
--
:J 400 +-' 
.0 
' 
2 
0 
0 300 
a: 
2 
� 200 
LL 
.,._ 
<t 
w 100 
I 
..... 
z 
Air temperature . 
. W 
I­
<( 
_J 
OL--'----'"---'-�--..... --'----"--�__.. _________ ..__._ __ 
50 100 
Figure 2. 
150 200 250 300 350 400 
· HOG WEIGHT, lbs 
Latent Heat Production in a Hog House as Affected 
by Animal Size and Room Temperat ure (Bond , Kelly 
and Heitman 1959) 
• 
..... 
Q\ 
RESEARCH FACIUTIES 
The Farmers' Union Grain Terminal Associati on's 
modern swine research building-located approximatly four 
miles west of Sioux Falls� South D�kota was used to 
evaluate the effect of environment on litter size and 
conception rate of sows bxed during the warm months 
of the year . 
The south two rooms of the building (Figure 3 )  
were used as a breeding and gestation area. Each room 
consisted of six pens separated by 3-foot 4-inch high 
concrete  block walls . The concrete floors sloped from 
the alley 'towards the outside walls to the 30 . 5-inch 
wide partially slotted floors. Each room originally 
had two 2700 cubic feet per minute exhaust fans con­
trolled by a time cl ock .  One fan was located on the 
east wall and one on the west wall , with a window 
located opposite each fan. 
The outside walls (U = .06 BTU/hr-ft2-F) of the 
building were c onstructed of 1/2-inch exteri or plywood 
on the outside , 2 by 4 studs with 3-5/8-inch fi berglass 
insulati on, a polyethylene vapor barrier and 3/8-inch 
exterior plywood on the i nside. The wall between the 
two rooms (U = . 31} consists of 3/8-inch e�teri or plywood . 
The north wall of the normally ventilated gestation r�om 
is of similar c onstruction and is adjacent to a farrowing 
room. The ceiling (U = . 04 )  was constructed of 3/8-
inch exteri or plywood , a polyethylene vap or barri er and 
six inches of fiberglass insulati on. The roof (U = . 4 2) 
i s  3/8-inch exteri or plywood covered with asphalt 
shingles. · 
The south room was modified by the installati on of 
two 9 , 000 BTU per hour air conditioners (Figure 3) . A 
12, 000 BTU per hour air conditi oner was install ed in  
plac e of the west exhaust fan . Ducts were built around 
the air conditioners to allow onl y  the intake of out-
·side air into the air conditioners . The center irilet 
duct wa·s compl ete! y closed so that all air entering 
the room entered through the air conditi oners . The 
remaining 2700 cfm exhaust fan was altered to provide  
continious fresh air at 1 100 cfm. 
Temperatures at 12 locations (Figure 4 )  were 
sensed by 26-gauge �opper constantan thermoc�uples and 
were recorded by a mul ti -point strip chart recording 
potentiometer. which was automatically controlled by 
a time clock and a time d elay relay system. Tempera­
tures in the stalls were recorded at approximately 
animal height with the thermocouples inserted through 
1/2-inch conduit securel y fastened to the pen walls . 
Outside temperature was measured in a shaded area 
·Under the eave of the building . Air temperatures at 
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the point it· left the evaporator was also monitored. 
The energy consumption of the air conditioners was 
monitored with two kilowatt hour meters. 
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RESFARCH PROCEDURE 
Environmental c onditions and reproductive perfor­
man ce of swine were studied in the described. research 
facilities. with the coop eration of Farmers ' Uni on 
Grai n  Texminal Association's sci entists and research 
personnel, during the summer and fall of 1971. The two 
9 , 000 BTU per hour air conditioners were installed o� 
June 9 ,  197 1 .  The 12 , 000 BTU per hour air condition er 
was installed on July 22 , 1971 , and all three air con­
ditioners were operated until October 1 1 ,  1971 . 
Temperatures were recorded at midni ght , 0300 , 0600 , 
0900 , 1200 , 1500 , 1800 and 2100 hours daily from June 
30 , 1971 , until September 28 , 1971 , at points desi gnated 
1 through 12 (Figure 4 ) . Readings on the kilowatt hour 
meters were recorded periodically to determine the costs 
of air conditioning the south room . A hygrothermograp h  
was installed in the air conditi oned room.on· July 29 , 
197 1 ,  and one was installed in the normally ventilated 
room on September 10 , 197 1 .  Data were collected until 
all litters were born . 
Assignment of sows to environments was made on the 
basis of breed , age and previous litter sizes (Table 3) . 
They were placed in the proper environment-immediately 
after their pre vious litter had been wean ed . One or two 
d�ys prior to giving birth to the litter , the sows were 
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Tabl e 3 .  Sow Breed , Age ,  Weight and Previous Litter.Data . 
Sow No . No. No. No. Breed Ase WeiSjht B orn Live Weaned 
C old Environment :  
19 Farmers Hybrid 2 475 10 . 0  8 . 0 7.0 
4 York-Hamp 3 400 9 . 0  5 . 5  4 . 5  22 York-Hamp 3 450 14 . 0  11 . 7  9 . 0 
32  Farmers Hybrid 2 350 10 .0  10 . 0  9 . 0 
27 Farmers Hybrid 2 400 10. 0  8 . 5 7 . 5 
5 1  York 1 300 - 11 . 0  10 . 5 7 . 0  
25 York 2 1/2 475 12 . 5 12 . 0  9 . 5 
14 ·York 2 1/2 475 13 . 0  12 . 5 9 . 5 
17 York-Hamp 3 500 13 . 5  12.5 8 . 0  
3 1  York 5 675 13 . 5  13 . 5  8 . 5  
23 York-Hamp 3 425 11 . 3  10 . 7  8 . 7  
28 Farmers Hybrid 2 375 9 . 0  9 . 0  7 . 3  
56 York 1 300 10 . 0  10 . 0  . 10 . 0  
5 York 3 500 12 . 3 11 . 0  8 . 3  
Watm Environment : 
16 York 2 1/2 275 10 . 0  8 . 5  7 . 5 
12 York 2 1/2 375 13 . 0  11 . 5  9 . 0 
36 York 2 350 9 . 0  8 . 0  7.0 
34 York-Hamp 3 475 9 . 5  9 . 0  8.5 
22 Farmers Hybrid 2 375 11 . 5  11 . 5  7 . 5 
37 York-Hamp 3 500 16 . 5  16 . 5  7 . 5 
8 York 1 300 11 . 0  10.0 10.0 
9 York 1 300 14 . 0  10.0 9 . 0  
10 York 5 1/2 500 11 . 0  8 . 0  8 . 0  
11 York-Hamp 2 325 9. 5 9 . 5 . 8 . 0  
15 York-Hamp 2 375 10 . 7  8 . 0 6 . 3 
39 York-Hamp 3 450 12 . 0  11.3 7 . 3  
·moved to the farrowing room and plac ed into a farrowing 
crate. The number of pigs born , number of live pigs , 
number of pigs weaned and their weaning weights were 
recorded. Treatment of  the sows in the gestation room 
and the sows and baby pigs in the farrowing room ( by 
GTA res earch farm personnel ) was c9nsistent with 
acc epted management practic es. 
Ac�urate records were kept on all sows bred during 
the period from May 3 1, 197 1, through S eptember 2, 197 1. 
The final litter included was born on January 22,· 1972. 
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RESULTS AND DISCUSSION 
Environment and Control 
Weekly maximum and minimum outside ,  air conditioned 
room (Point 1 ,  Figure 4 )  and normally ventilated room 
(Point 10, Figure 4 )  t emperatures are included in Figure 
5 .  With the exc eption of the beginning of the test 
period, when only two air conditioners wer e  operating, 
maximum temperature in the air conditioned room was 
generally less than that of the conventially ventilated 
room . The maximum temperature for the period was 82 . 5 
F in the air condition ed room and 90 . 0  F in the normally 
. 
ventilated room. The greatest differen ce in weekly 
maximum temperatures between the two rooms was 1 1. 5  F .  
Weekly outside maximum temperature was higher than the 
maximum temperature in the two rooms, with the greatest 
weekly temperature differenc e being 16 F higher than the 
normally ventilated room and 21 F greater than the air 
conditioned room. 
Weekly minimum outside temperature was always 
lowest with normally ventilated room minimum temperature 
slightly higher and the air conditioned room minimum 
temperature the highest. The minimum temperature for the 
period was 4 6 . 0  F in the air conditioned room and 4 2. 0  F 
in the normally ventilated room. The largest difference 
between the outside minimum and the minimum temperature 
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Figure 5. Maximum and Minimum Weekly Outside Temperature, 
Pen Temperatures in the Air Conditioned Room 
and the Nat urally Ventilated Room 
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(1\ 
in ·the air conditioned ro om was 23 F as compared to a 
17 F temperature difference between the outside and 
normally ventilated room . 
A horizontal profile ·of the average daily pen 
temperatures from August 4 ,  197 1, through Ausust 17, 
197 1, in the air conditioned room is shown in Figure 
6 .  A relatively small temperature gradient was noted 
throughout the two week test period . A horizontal 
pxofile. of pen temperatures in the non-air conditioned 
room, Figure 7, shows a very similar pattern . F or the 
entixe per�od temperatures avera_ged 68. 2 F in the air 
conditioned room and 67.7 F in the normally ventilated 
room. 
Figure 8 includes the average weekly outside temper­
ature, pen temperature in the air conditioned room and 
pen temperature in the normally ventilated room . Mean 
temperature in the air c onditioned room was higher than 
mean temperature in the normally ventilated room for the 
first five we eks when only two air conditioners were 
operating, then became lower and remained lower until 
th� last two weeks of the test when the outside temper­
ature dropped, causing the normally ventilated room to  
c ool considerably .  Temperature in the normally ven­
tilated room remained quite close to outside temperature 
until near the end of the test period when outside 
27 
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t emperature became lower. This was due to a reduction 
in ventilation rate and to the personnel at the farm 
cl osing the two windows in the room during periods of 
cool w eather . 
Temperature range for the ai x conditioned room was 
smaller throughout the t est than was temperature range 
31 
for the normally ventilated room. _ The largest weekly 
temperature range for the air conditioned room during the 
test pe�i od was 1 9  F as compared to 29 . 5 F for the normal­
ly ventilated room . Continuous data from hygrothermo­
graphs indicated the average temperature range in the air 
conditi oned room during mid September was 12 F as c ompared 
to 22 F for the n ormally ventilated room . The range of 
rel ative humidity was also less in the air conditioned 
room than the normally ventilated room.with the ranges 
being 36 and 48 per cent. respectively. In both rooms 
the recordings from the temperature and r elative humidity . 
data have a shape similar to a sine wave with maximums and 
minimums occurring at approximately the same time each 
day. In the air conditioned room the temperatures reach­
ed maximums in the mid-afternood (2  to 6 PM) and the 
minimum temperatures o c curred in the early morning {6 
to 8 AM). Maximum relative humidity occurred during 
mid - morning (8 to 9 AM) and minimum relative humidity 
was recorded during mid-afternood (2 to 6 PM) . Maximums 
and minimums oc curred from one-half to - one hour earlier 
in the normally ventilated room than in the air condi­
tioned room • 
. The average temperature at Foss Field . Sioux Falls . 
South Dakota . located approximately four mil es east of 
the research farm . was 6 8 . 2 F for the test period c om­
pared to 65 . 4  F for the research farm . A comparison 
was made . using data from Foss Fi eld . between the 
average temperatures from June through O ctober . 197 1 .  
and the norma l temperatures for that locality . The 
daily departure from normal was a s  follows : June ; 3 . 2  
F above . July ; 5 . 0  F below . August ; 1. 2 F above .  S ep­
tember ; 0 . 3  F below and O ctober ; 1 . 4 F above normal . 
For the peri od when temperature data were recorded in 
the research unit . June 30 , 197 1 ,  through S eptember 28 . 
197 1 ,  the temperature averaged 1 . 6  F per day below 
normal . 
Swine P erformanc e 
Statistical analyses ,  using a compl etely random 
design wi th a factorial anal ysis was conducted to compare 
the .ef fects o f  the two environments on the number of 
pigs born , the number of live pigs . the number of pigs 
weaned. the average weaning weight and the_ number of 
3 2  
days from birth of the previ ous litter to c onc epti on . 
Average swine performanc e (Table 4) in the air c onditi oned 
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Table 4 .  Average ·  swine  Performanc e  Data. 
No . No . N o .  Avg . Day_s 
Pigs Liv e  Pigs Weaning to 
Means Born Pigs Weaned Weight Conception 
Overall 11 . 7  9 . 8  7 .4 13 . 8  48 . 6  
Environment : 
Air Cond 1 1 . 6  9 . 9  6 . 9 - 14 . 2 3 9 . 6 . 
Norm . Vent . 11 . 8  9 . 8  a . a  13 .4  57 . 7  
Bre ed :  
York 12 . 9  11 . 5  7 . 1 13 . l 4-8 . 3  
York-Hamp 11 . 6  9 . 6  8 . 1 12 . 5  42 . l  
Farmers Hybrid 10 . 5  8 . 5 7 . 1 15 . 9  55 . 5  
Ai r Conditi oned by Breed : 
York 13 . 5  12 . 2  6 . 5  11 . 9  39 . 0  
York-Hamp 11 . 2  8 . 5 a . a  13 . 2  3 5 . 8 
Farmers Hybrid 10 . 0  9 . 0 6 . 2  17 . 5  44 . 0  
N orma l !  y Ventilated by Breed : 
York 12 . 3  10 . 8  7 . 7 14 . 2  57 . 7  
York-Hamp 12 . 0  10 . 6  8 . 2  11 . 8  48 . 4  
Farmers H ybri d 1 1 . 0 8 . 0  8 . 0  14 . 2  67 . 0  
34 
and_ normally ventilat ed rooms . respectively . were : Number 
of p�gs  born - 1 1 . 6  and 11 . 8 ,  number of live pigs - 9 . 9 
and 9.8 .  number of pigs weaned - 6 . 9  and a . o .  weaning 
weight - 14 . 2  and 13. 4 pounds and the number of  days t o  
conc eption 3 9 . 6 and 57 . 7 .  The da ta were also analyzed 
for effects of bre ed and the interaction betwe en breed 
and environment . No significant differences in average 
swine· performanc e were found in any of the analyses . 
St ep-wise multiple re gression analyses were used t o  
evaluate the eff ects of pen temperature range the day 
of breeding and the two days following . ( t emperature data 
the day of breeding and the two days following were used 
sinc e  Tompkins, Heindenreich and Stob ( 18 )  and Ulberg 
(19 )  indicated that this is the most critical period 
fbr embryonic survival ) maximum pen temperature the day 
of breeding, average maximum pen temperature the day of  
breedin g and the two days fol lowing . minimum · pen temper­
ature the day o_f br�eding, average minimum pen temperature 
the day of breeding and the two days following, mean 
pen t emperatur e the day of  breeding and average mean 
pen t emperature the day of breeding and the two days 
following on the number o f  pigs born . the number o f  live 
pigs, the number o f  pigs weaned . and the av�rage weaning 
weight . The only significant relationship determin ed 
was :  Y = 1 1 . 47 + 0 . 16X 1 + 0 . 4 2X2 - 0 . 48X3 
where ; Y = number of pigs wean ed 
X1 = average pen temperature for three days 
X2 = minimum pen temperature the day of breeding 
X3 = mean pen temperature the day of breeding 
which accounted for 23 . 8  per cent of the variation in 
the number of pigs weaned . 
Since linear relationships did not provide a re­
l iabl e prediction equation, performanc e  data were 
graphed . to determine if non-linear trends were indicated . 
Compa risons of the numb er of pigs born and the number 
of pigs weaned to the average range of temperature the 
u 
day of breeding and the two days following, Figure 9, 
mean t emperature the day of breeding plus the two days 
after breeding versus the number of pigs weaned . Figure 
10 , and the average maximum temperature for the day of 
breeding and the two days following versus the number 
of pi gs born, Figure 1 1 , indicated no curvilinear trends . · 
Energy Consumption !!!.9, Cost Anal ysis 
The energy use of the two air co�ditioners ( 18 , 000 
BTU/hr ) operated for 49 days and the three air condi­
tioners ( 30 , 000 BTU/hr ) operated for the last 75 days 
of the study was analyzed for the 124 day study . A 
total of 6329 kilowatt hours of electrical energy was 
used with the average kilowatt hours used per day being 
5 1 . 0 .  36 . 8 kilowatt hours per day for the first 49 days 
35 
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Figure 1 1. Effect of Average Maximum Temp erature the 
Day . of Breeding and the Two Days F oll owing 
on the Number o f  Pigs Born 
and 60 . 3  kilowatt hours per day - for the 75 days when 
al l three air c onditioners were operatin g .  Using a 
rate of  $0 . 015 p er kilowatt hour of energy used. the 
total costs of  operating the air conditioning units 
were d etermin ed to be $94 . 94 or $0 . 77 per day . Cost 
of operating the two air conditioners for the first 
49 days was $0 . 55 per day , whil e -the three  air c ondi­
ti oners op erated at a cost of $0 . 90 per day . 
El�ctrical energy use by the air c onditioners is 
compared with c ooling de gree days in Figure 12 .  P eriods 
having a high ,number of cooling degree days had corre­
spondingly higher electrical en ergy usage • . S ome 
el e ctrical energy was used on days that averaged below 
65 F due to periods in the day when temperatur e ex­
c eeded 65 F and due to heat and moisture production 
by the animals . 
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CONCLUS IONS 
The fol l owin g c on cl u si on s  w e r e r ea ched duri n g  t hi s 
i nv e st i ga t i on : 
1 .  N o  si gni fi c a n t  di f f e r en c e s  i n  a vera g e  swi n e c on c ep ­
ti on ra t e  a n d  l i t t er si z e  w e r e  f o und betw e en g e st a ti n g  
sow s  i n  a i r  c on di ti on ed a nd n o rma l l y v en til a t ed en vi ­
ronment s .  
2.. Av era g e  t emp era t ur e s f rom Jun e 30 , 1971 . t o  S ep t emb e r  
28 . 197 1, w er e  6 8 . 2  a n d  67 . 7  in t h e  a i r  c on di t i on ed a n d  
norma l l y  v en t il a t ed r o om s . r e sp ecti v el y .  Out si d e  t emp e r ­
a tu r e  a vera g ed 65 . 4  F o v e r  t h e  p eri od whi c h  a v era g ed 1 . 6  
F p er d a y bel ow n orma l f o r  the a r ea . 
3 . · Ma ximum a n d  mi nimum t emp era t ur e s  in t h e  a i r  c on ­
di t i on ed a n d  n o rma l l y. v en ti l a t ed room s  w er e , r e sp ec t i v el y .  
82 . 5  - 46 . 0  F a n d  90 . 0  - 4 2 . 0  F .  
4 .  Ma xi mum w e e kl y a i r  c on d i ti on ed r o om . n o rma l l y  
v en ti l a t ed r o om and o ut si d e  t emp era ture ra n ge s  w er e , 
re sp ecti v el y ,  19 F .  29 . 5  F and 4 9  F .  
5 .  Rel a t i ve humi d i t y  a v e r a g ed n ea rl y  t h e  sa m e  i n  b o t h  
en vi r onment s but ha d a mu c h  l a r g er a ve r a g e  ra n g e  i n  t h e  
n o rma l l y v en t i l a t ed r o om . 
6 .  Avera g e  en e r g y  u s e  d urin g  t h e  124 da y i nv e s ti ga ti on 
wa s 5 1 . 0  ki l owa t t  ho ur s p er da y .  
S UMMARY 
Re sea r c h  ha s indi c a t ed tha t hi gh en vi r onmen ta l 
t emp era t ur e s  in fl u en c e p h ysi ol og i c a l  a n d  men ta l  a c t i v ­
i ti e s i n  a n i ma l s .  S ow s  b r ed duri n g  h o t  wea ther ha v e  
be en n o t ed t o  ha v e  p o o r e r  r ep r od u cti v e p er f o rman c e . a s  
i n di ca t ed b y  l i t t er si z e  a n d  c on c ep t i on ra t e .  than s ow s 
br ed duri n g  c o ol er wea t h er . H oweve r . d a t a  on r ep r o ­
d u cti v e  p er fo rma n c e o f  s ow s  i n  ma n y  c l i ma ti c  a r e a s a r e  
un a va i l a bl e .  Ther e f or e . a n  i n v e s ti ga ti on wa s i n i ti a t ed 
to c omp a r e  en vi r onmen t a l c ondi ti on s ,  el e c t ri c a l  en e r g y  
u s e  a n d  swi n e  r ep r od u c t i v e  p er fo rman c e  in n orma l l y  
v en ti l a t ed and a i r  c on d i t i on ed en vi r onm en t s . 
Two r o om s  in a swi n e  fa ci l i t y  w e r e  u s e d  a s  br e ed i n g 
and g e st a t i on a r ea s ,  on e room wa s equipp ed wi t h  a n  a i r 
c on di t i on er and t h e  o t h e r  wa s n o rma l l y v en t i l a t ed u si n g  
exha u st fa n s .  R e c o rd s w e r e  k ept on b r e e di n g  d a t e s , 
n umb er o f  p i g s  b o rn , n um b e r  o f  l i v e p i g s . n umbe r  o f  p i g s ­
w ea n ed and a v era g e  Weani n g  w ei ght s f o r s ow s  b r ed fr om 
Ma y  3 1 .  197 1  t o  O c t o b e r  2,  1971 . Ambi en t t emp e r a t u r e 
a n d  r el a ti v e  humi di t y a n d  en ergy u s e by t h e  a i r  c on ­
di ti on er s  wer e mon i t o r ed thr o ugho ut t h e  p e ri o d . 
Ana l y s e s  of swin e p er forman c e d a ta f a i l ed t o  show 
si gni fi ca n t  d i f f e r en c e s  i n  l i t t er si z e s a n� _ w ea n i n g  
wei ght s b et w e en t h e  two en vi r onmen t s .  Da y s  t o  c on c ep ­
ti on w e r e  l e s s  in t h e  a i r  c on di ti on ed r oo m  t ha n  t h e  
n o rma l l y  v en ti l a t ed r oom , but a l s o  w e r e  �on - si gn i fi c a n t . 
S t ep -wi s e  mul t i p l e r e gr e s si on ana l ys e s  di d n o t  r ev ea l  
si gni fi c a n t  a n d  mea nin g f ul r el a t i on shi p s betw e en en ­
vi ronmen ta l  c on di t i on s  � n d  r ep rodu c t i v e  p er f o rma n c e  
f o r  t h e  Jun e 30 , 197 1 ,  t o  S ep t embe r  28 , 197 1 ,  p er i o d  
t ha t a v era ged 1 . 6  F p er da y b el ow n o rma l f o r  t h e  
S i oux Fal l s ,  S outh Da k o ta a r ea . 
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Ta bl e  1 .  T emp e r a t ur e s  a t  P oi n t  l fr om June 30 . 197 1 , t o  S eQt embe r 28 , 1 97 1 . 
Temp erature  F Tempe r a t u r e  F Da t e  Ma x i mum Mi n i rnu� A v e r a  e Da t e  Ma x i mum Mi ni mum A v e r a  e 6 30 7 8 .  7 5 . 5  76 . 8 15 70 . 5  64 . 5  67 . 6  7/0 1  79 . 5  74 . 0  7 6 . 8  8/16 72 . 5  66 . 0  6 9 . 5 7/02 81 . 0  76 . 0  78 . 5  8/17 74 . 5  6 9 . 5 7 1 . 9 7/03 7 9 . 0 76 . 5  77 . 8  8/18 72 . 5  6 9 . 5 70 . 9  7/04 7 9 . 5 76 . 5  78 . 0  8/19 7 1 . 0  67 . 0  68 . 8  7/05 80 . 0  76 . 0  78 . l  8/20 74 . 0  66 . 5  68 . 8  7/06 78 . 5  75 . 0  76 . 6  8/21 74 . 0  68 . 0 70 . 8  7/07 81 . 5  77 . 0  7 9 . 2 8/22 76 . 0  69 . 0 72 . 5  7/08 75 . 5  73 . 0  74 . 0  8/23 75 . 0  69 . 5 ·72 . 4  7/09 74 . 5  70 . 5  72 . 5  8/24 71 . 5  64 . 5  67 . 8  7/10 75 . 5  73 . 0  73 . 8 8/25 74 .. 0 60 . 5  66 . 8  7/1 1  75 . 0  7 2 . 5  7 3 . 4  8/26 70 . 5  6 1 . 0  64 . 4  7/12 78 . 0  74 . 5  7 6 . l  8/27 62 . 5  56 . 5  5 9 . 6 7/13 74 . 5  70 . 5  7 2 . 5  8/28 69 . 5  57 . 0 62 . 6  7/14 74 . 0  6 9 . 5  7 1 . 9  8/29 68 . 0  62 . 5 • 65 . 2  7/15 76 . 0  6 9 . 5 7 2 . 6  8/30 66 . 0  64 . 0  64 . 8  7/16 7 9 . 0 7 2 . 5  75 . 4  8/3 1 69 . 0 63 . 5  66 . 0  7/17 77 . 0  7 3 . 5  75 . 6  9/0 1 70 . 5  65 . 0  67 . 6  7/18 74 . 5  7 2 . 0  73 . 6  9/02 73 . 0  67 . 0  6 9 . 8 7/19 73 . 0  6 8 . 5 70 . 9  9/03 73 . 0  68 . 5  70 . 7  7/20 76 . 0  70 . 5  73 . 2  9/04 71 . 0 68 . 5  70 . 7  7/21 80 . 0  73 . 5  76 . 0  9/05 63 . 0  6 1 . 5  62 . l  7/22 76 . 0  73 . 0  74 . 9  9/06 67 . 0  60 . 0  62 . 9 7/23 · 72 . 0  6 9 . 0 70 . 4  9/07 69 . 5 60 . 0  64 . 9 7/24 7 1 . 5  68 . 0 6 9 . 7 9/08 65 . 0 62 . 5  63 . 7  7/25 70 . 0  66 . 0  68 . 4  9/09 63 . 5 5 9 . 5 . 6 1 .  8 7/26 66 . 5  63 . 5  64 . 9  ' 9/10 66 . 0  58 . 0  6 2 . 3  7/27 6 9 . 5 64 . 0  66 . 8  9/1 1  64 . 0  6 1 . 0  62 . 5  7/28 66 . 5  65 . 0  65 . 8  9/12 64 . 5  60 . 0 6 2 . 3 7/29 64 . 5  6 2 . 0  63 . 7  9/13 64 . 5 · 57 . 0  60 . 9  7/30 64 . 5  58 . 0  6 2 . 0  9/14 70 . 5  5 9 . 0 6 2 . 9  7/3 1 77 . 0  60 . 5  6 3 . 9  9/15 62 . 5 58 . 5 60 . 8  8/0 1 76 . 0  6 3 . 5  68 . 5  9/16 62 . C  57 . 5  5 9 . 6 8/02 76 . 0  6 1 . 5 66 . 7  9/17 6 1 . 0  53 . 5  5 7 . l  8/03 70 . 5  5 9 . 5  65 . 6  . 9/18 5 9 . 0 5 3 . 5  5 6 . 3  8/04 72 . 0  65 . 0  68 . 3  9/19 . 6 1 . 0 5 2 . 0 5 6 . 7  8/05 69 . 5 62 . 5  65 . 3  9/20 62 . 5 57 . 0 5 9 . 6  8/06 " 68 . 5  6 1 . 0  64 . 6  9/21 6 1  .• 0 5 7 . 5  5 9 . 7 8/07 69 . 0  64 . 5  66 . 4  9/22 58 . 5  54 . 0  5 6 . 7  8/08 70 . 0  65 . 0  67 . 6  9/23 61 . 5 5 2 . 0  56 . l  8/09 73 . 5  68 . 0 70 . 6  9/24 60 . 0  55 . 0  5 8 . 0 8/10 70 . 5  65 . 0  68 . 0  9/25 63 . 5  - - 55 . 0  5 8 . 0  
8/1 1  67 . 5  6 1 . 0  64 . 3  9/26 68 . 0  . 6 3 . 5  65 . 0  
8/12 72 . 5  64 . 5  68 . 0  9/27 65 . 0  63 . 0  64 . l  
8/13  74 . 0  68 . 0  7 1 . l 9/28 65 . 0 6 2 . 0  63 . 2  
8/14 70 . 0  68 . 0  7 1 . l  
50 • 
T a bl e  2 . Temp era ture s a t  P oint 2 f r om June 30 . 197 1 t o  S eEt ember 28 , 1 97 1 . 
Temp era t ur e  F Temp era ture  F Da te Ma x i mum Min i mum Avera e Da t e  Ma x i mum Mini mum Avera e 6 30 77 . 0  75 . 0  76 . 2  8 15 7 1 . 0  65 . 0  68 . l  7/01 79 . 0 73 . 5  76 . 3  8/16 7 2 . 5  6 7 . 5  70 . l  7/02 78 . 5  7 2 . 5 76 . 9  8/17 75 . 0  6 9 . 0 7 1 . 9  7/03 77 . 0  74 . 5  76 ·. 0 8/18 72 . 0  6 9 . 0 70 . 4  7/04 79 . 5  75 . 0  76 . 9  8/19 73 . 5  67 . 5  69 . 7  7/05 7 9 . 5 7 5 . 0  77 . l  8/20 74 . 0  67 . 0  70 . 3  7/06 77 . 0  7 2 . 5 75 . 4  8/21 74 . 5  68 . 0  7 1 . 3 7/07 80 . 0  75 . 0  77 . 4  8/22 77 . 0  6 9 . 5  7 2 . 8  7/08 74 . 0  72 . 0  72 . 9  8/23 76 . 0  6 9 . 5  72 . 3  7/09 74 . 5  6 9 . 0 7 1 . 9  8/24 70 . 5  65 . 0  68 . l  7/10 · 74 . 5  72 . 0  73 . 3  8/25 72: 5. 6 2 . 5  67 . 5  7/11  75 . 0  7 1 . 5  7 2 . 8  8/26 70 . 0  63 . 0  65 . 8  7/12 78 . 0  74 . 0  75 . 7  8/27 64 . 0  57 . 5  6 1 . 6  7/13 73 . 5  6 9 . 5  7 1 . 8  8/28 67 . 0  58 . 0  63 . 0  7/14 74 . 0  69 . 0  7 1 . 6  8/29 69 . 5  63 . 0  65 . 9  7/15 75 . 5  6 9 . 0 72 . 2  8/30 66 . 5  64 . 0  65 . 3  7/16 78 . 5  70 . 5  74 . 6  8/3 1 6 9 . 5 63 . 0  66 . 3  7/17 77 . 0  73 . 0  74 . 7  9/0 1 72 . 0  65 . 0  68 . 4  7/18 74 . 5  7 1 . 5  73 . l  9/02 74 . 5  67 . 0  70 . 4  7/19 73 . 5  67 . 0  70 . 4  9/03 73 . 5  68 . 5  7 1 . 0  7/20 76 . 0  69 . 0  7 2 . 7 9/04 70 . 5  65 . 0  68 . 4  7/21 7 9 . 0 72 . 0  75 . 0  9/05 64 . 0  62 . 5  63 . 3  7/22 75 . 5  73 . 0  74 . 4  9/06 68 . 0  6 1 . 0  64 . 4  7/23 72 . 5 6 9 . 0  70 . 8  9/07 70 . 5  61 . 5  65 . 8  7/24 73 . 0  68 . 5  70 . 5  9/08 66 . 0  63 . 0  64 . 5  7/25 69 . 5  66 . 0  68 . 8  9/0 9 64 . 0  60 . 0  6 2 . 5 7/26 68 . 5  63 . 5  65 . 9  9/10 67 . 0  5 9 . 0 63 . 4  7/27 70 . 5  65 . 0  67 . 9  9/1 1  65 . 0  62 . 5  63 . 3  7/28 67 . 0  65 . 0  66 . 2  9/12  65 . 0  60 . 0  62 . 9 7/29 66 . 5  63 . 0  64 . 9  9/13 66 . 0  57 . 0  6 1 . 6  7/30 66 . 5  60 . 0  63 . 9  9/14 6 9 . 5 6 1 . 0  64 . o  7/3 1 76 . 5  63 . 0  66 . 4  9/15 64 . 0  60 . 5  62 . 0  8/01 75 . 5  65 . 5  6 9 . 8  9/16 64 . 5  5 9 . 0 6 1 . 3  8/02 74 . 0  64 . 0  68 . 0  9/17 64 . 0  54 . 5  5 9 . 5 8/03 73 . 0  6 1 . 5  67 . 5  9/18 63 . 0  5 1 . 5  58 . 0  8/04 72 . 5  68 . 0  70 . 0  9/1 9 . 62 . 0  5 2 . 0  57 . 6  8/05 . 7 1 . 5  64 . 0  66 . 6  9/20 64 . 5  55 . 5  60 . 3  8/06" 70 . 0  62 . 0  66 . 3  9/2 1  63 . 0  60 . 0 6 1 . 6 8/07 7 2 . 5 68 . 0  69 . 6  9/22 60 . 5  54 . 5  58 . 5 8/08 73 . 0  67 . 5  70 . 5  9/23 63 . 0  5 1 . 5 57 . 3  8/09 76 . 0  6 9 . 5  7 2 . 7  9/24 63 . 0  56 . 0  5 9 . 8 8/10 7 2 . 0  67 . 0  6 9 . 7 9/25 64 . 5 6 1 . 5  6 2 . 9 8/1 1  69 . 5  63 . 0  65 . 9  9/26 69 . 5  65 . 0  66 . 8  8/12 73 . 0  65 . 5  68 . 8  9/27 67 . 0  64 . 5  65 . 8  
8/13 74 . 5  67 . 5  7 1 . l  9/28 68 . 0  6 2 . 0 64 . 8  
8/14 70 . 0  67 . 5  68 . 7  
5 1  
Ta bl e  3 . T emp era ture s a t  P oint 3 from Jun e 30 . 1 97 1 . t o  
S eQt ember 28 2 197 1 .  
Temp era ture  F Temp era ture  F 
Da t e  Ma x i mum Min i mum Avera  e Da t e  Ma x i mum Min i mum Average 
6 30 78 . 0  76 . 0  7 7 . 0  8 15 73 . 0  46 . 0  6 6 . l 
7/01 80 . 0  74 . 0  77 . l  8/16 73 . 5  67 . 0  70 . 4  
7/02 80 . 0  76 . 0  77 . 8  8/17 75 . 5  70 . 0 73 . l  
7/03 7 9 . 0 76 . 5 77 . 4  8/18 73 . 0  70 . 5  7 1 . 8  
7/04 80 . 0  75 . 0  77 . l  8/1 9  73 . 5  68 . 0  70 . 6  
7/05 79 . 5 75 . 5  77 . 3  8/20 74 . 0  67 . 5  70 . 6  
7/06 77 . 5  73 . 5  76 . l  8/21  76 . 5  68 . 0  7 1 . 8  
7/07 80 . 0  76 . 0  78 . l  8/22 77 . 0  70 . 5  73 . 7  
7/08 78 . 0  70 . 5  74 . 3 8/23 77 . 0  70 . 5  · 73 . 5  
7/09 75 . 0  60 . 0  7 1 . 3  8/24 7 2 . 0 64 . 5  6 8 . 8  7/10 76 . 0  72 . 0  73 . 8  8/25 75 . 5 62 . 5  6 9 . 6 
7/11  75 . 5  7 1 . 5  73 . 7  8/26 70 . 5  62 . 0  65 . 6  7/12 79 . 0  7 1 . 5  75 . 6  8/27 64 . 0  58 . 0  6 1 .  7 7/13 74 . 0  67 . 0  7 1 . 4  8/28 66 . 5  5 8 . 5  63 . 0  
7/14 74 . 5  68 . 5  72 . l 8/29 70 . 0  64 . 5 · 66 . 9  
7/15 76 . 0  69 . 5  73 . 0  8/30 67 . 5  66 . 0  66 . 7  7/16 78 . 5  7 1 . 0  75 . l  8/3 1 77 . 0  64 . 5  6 9 . 0  
7/17 77 . 5  73 . 0  75 . 2  9/0 1 78 . 0  69 . 0  7 2 . 9 
7/18 75 . 0  7 1 . 5  73 . 2  9/02 79 . 5  7 1 . 0  75 . l 7/1 9  74 . 5  69 . 0  7 1 . 6 9/03 80 . 0  74 . 0  76 . 3  7/20 76 . 5  6 9 . 5 73 . 3  9/04 77 , 0  68 . 5  72 . 4  
7/2 1 80 . 0  73 . 5  76 . l  9/05 68 . 0  64 . 5· 66 . 2  7/22 76 . 5  73 . 0  74 . 9  9/06 75 . 0  65 . 0  70 . 3  7/23 . 73 . 5  6 9 . 0 7 1 . 6  9/07 75 . 0  73 . 5  70 . 4  
7/24 73 . 0  6 9 . 0 7 1 . 2 9/08 72 . 0  66 . 5  6 9 . 6 7/25 7 1 . 0  6 9 . 0 70 . l  9/09 72 . 0  64 . 0  68 . l  
7/26 68 . 0  65 . 0  66 . 9  9/10 74 . 0  63 . 0  6 9 . l 7/27 7 1 . 0  66 . 0  68 . 7  9/1 1  73 . 0  66 . 0  6 9 . l 
7/28 69 . 5  66 . 5  68 . 6  9/1 2  72 . 0  62 . 0  68 . 7  
7/29 67 . 5  64 . 5  66 . 5  9/13 70 . 0. 60 . 0  66 . 7  
7/30 66 . 5  6 2 . 5 64 . 8  9/14 73 . 0  6 1 . 0  67 . 3  
7/3 1 77 . 5  63 . 0  66 . 8  9/15 68 . 0  6 1 . 0  65 . l  
8/01 76 . 0  65 . 5  70 . 4  9/16 70 . 5  63 . 5  67 . 0  
8/02 74 . 5  46 . 0  65 . 9  9/17 68 . 5  60 . 0  64 . 6  
8/03 70 . 5  63 . 0  67 . l  9/18 64 . 0  57 . 0  6 1 . 3  
8/04 72 . 0  66 . 5  6 9 . 0  9/1 9  66 . 5  5 2 . 5 61 . 8  
8/05 6 9 . 5 65 . 0  67 . 4  9/20 67 . 5  63 . 0  64 . 9  
8/06' 70 . 5  63 . 0  66 . 8  9/21 66 . 0  62 . 0  64 . l 
8/07 70 . 5  66 . 0  67 . 8  9/22 65 . 0  58 . 0  6 1 . 9  
8/08 7 2 . 0  66 . 0  68 . 8  9/23 69 . 0  57 . 0  64 . 4  
8/09 74 . 5  68 . 0  7 1 . l  9/24 7 1 . 0  62 . 0  67 . 7  
8/10 70 . 5  66 . 5  68 . 7  9/25 76 . 0 - - 67 . 5  70 . 4  
8/11  68 . 5  6 2 . 0  65 . 5  9/26 77 . 0  68 . 5  73 . 4  
8/12 73 . 5  66 . 5  69 . 8  9/27 75 . 5  72 . 0  73 . 4  
8/13 76 . 0  69 . 5  73 . 3  9/28 74 . 0  66 . 0  7 1 . 0  
8/14 7 1 . 0 68 . 5  69 . 8  
52 
Ta bl e  4 .  T emp e ra t ur e s a t  P oint 4 f r om Jun e 30 . 197 1 . t o  
S eet emb e r  28 .. 1 97 1 . 
Temp era t ur e  F Temp era t u r e  F 
Da t e  Ma xi mum Mi n i mu� A v e r a  e Da t e  Ma x i mum Mi n i mum A v e ra e 
6 30 4 3 . 0  37 . 0  3 9 . 4  8 15 52 . 0  ·45 . 0  4 7 . 3  
. 7/0 1 4 1 . 0 37 . 0  3 9 . 2 8/16 4 9 . 0  45 . 5  4 7 . l 
7/02 4 1 . 0 3 7 . 5  3 9 . 4  8/17 56 . 5  46 . 0  5 1 . 3 
7/03 4 1 . 0  3 8 . 5  3 9 . 3 - 8/18 56 . 0 5 1 . 0  54 . l  
7/04 4 1 . 0  3 8 . 0  3 9 .  l 8/19 55 . 0  5 2 . 0  53 . 7  
7/05 40 . 0  38 . 0  3 9 . 0 8/20 57 . 0  53 . 0 " 54 . 9  
7/06 40 . 0  37 . 0  3 8 . 8  8/21 55 . 0  52 . 0  53 . 6  
7/07 43 . 5  3 8 . 0  4 0 . 6  8/22 57 . 5  5 2 . 5  54 . 7  
7/08 4 1 . 0  3 7 . 5  3 9 . 5 8/23 57 . 0  53 . 0  54 . 8  
7/09 4 1 . 5  3 8 . 5  4 0 . 0  8/24 55 . 0  4 5 . 0  5 1 . 3  
7/10 · 4 1 . 0  3 9 . 0  3 9 . 8 8/25 56 . 0  4 6 . 5  50 . 6  
7/11 4 1 . 0 38 . 0  3 9 . 4  8/26 53 . 5  43 . 5  4 9 . l 
7/12  43 . 0  3 8 ." 5  4 0 . l  8/27 4 9 . 0 46 . 5  48 . 3  
7/13 4 2 . 5  40 . 5  4 1 . 3 8/28 68 . 5  46 . 5  50 . 8  
7/14 46 . 0  3 7 . 0  4 1 .  l 8/29 53 . 0  48 . 5  50 . 4  
7/15 50 . 5  45 . 0  4 7 . 3  8/30 5 1 . 0  50 . 0 50 . 7  
7/16 5 1 . 5  4 8 � 0  5 0 . 0  8/3 1 53 . 0  50 . 0  5 1 . 2  
7/17 5 1 . 0  4 7 . 5  4 9 . 8  9/0 1 54 . 0  50 . 0  5 2 . 0  
7/18 50 . 0  4 9 . 0 4 9 . 5 9/02 56 . 0  5 1 . 0  53 . 4  
7/19  4 8 . 0  44 . 5  4 6 . 5  9/03 55 � 0  52 . 0  53 . 8  
7/20 4 9 . 5 45 . 5  4 7 . 4  9/04 54 . 0  50 . 5  5 2 . 8 
7/21 5 1 . 0  4 6 . 0  4 8 . 9  9/05 50 . 0  4 9 . 0 4 9 .  5 
7/22 5 1 . 0  4 7 . 5  4 9 .  l 9/06 5 1 . 0  48 . 5  4 9 . 8 
7/23 . 4 9 . 0  4 5 . 0  4 6 . 6 9/07 54 . 0  48 . 5  50 . 4  
7/24 47 . 0  45 . 5  4 6 . 3  9/08 50 . 5  49 . 0  4 9 . 7 
7/25 47 . 0  4 5 . 5  4 6 . 0  9/09 50 . 5  47 . 5  4 9 . 0 
7/26 4 5 . 0  43 . 5  44 . l  9/10 50 . 5  4 7 . 0  4 9 . 0 
- 7/27 46 . 5  44 . 0  4 5 . 2  9/1 1  4 9 . 5 48 . 5  48 . 9  
7/28 46 . 0  4 5 . 0  4 5 . 7  9/12 50 . 0  . 48 . 5  4 9 . 0 
7/29 4 5 . 5  45 . 0  4 5 . 2  9/13 5 1 . 0  4 7  . o  48 . 6 
7/30 4 5 . 5  4 2 . 5  43 . 9  9/14 53 . 0  44 . 0  4 9 . l 
7/3 1 4 5 . 5  38 . 0  4 4 . l  9/15 4 9 . 0  43 . 5  4 5 . 5  
8/0 1 48 . 0  4 1 . 0 4 6 . 0  9/16 46 . 0  43 . 0  44 . 4  
8/02 5 2 . 0  4 6 . 0  4 7 . 9  9/17 45 . 0  4 2 . 0 43 . 4  
8/03 48 . 5  3 7 . 5  4 5 . 9  9/18 ' 44 . 0  4 2 . 0  43 . l  
8/04 52 . 0  4 5 . 5  4 7 . 9  9/1 9  4 1 . 0  3 9 . 5 40 . 6  
8/05 5 2 . 0  44 . 5  4 6 . 4  9/20 4 1 . 0  38 . 5  40 . 0  
8/06 46 . 0  44 . 0  4 5 . 0  9/21 4 1 . 5  40 . 0  40 . 8  
8/07 47 . 0  44 . 5  4 5 . 8  9/22 4 2 . 5 4 1 . 0 4 1 .  7 
8/08 4 7 . 5  44 . 0  4 5 . 8  9/23 43 . 0  3 9 . 0 40 . 3  
8/09 4 9 . 0  45 . 5  4 7  . {)  9/24 4 1 . 0  40 . 0  40 . 5  
8/10 48 . 5  45 . 0  4 6 . 8  9/25 43 . 0 - " 4 1 . 0 4 1 . 8 
8/11  44 . 5  4 1 . 5 43 . 4  9/26 50 . 5  43 . 0  44 . 9  
8/12 4 8 . 5  4 2 . 5 45 . 4  9/27 5 1 . 0  50 . 0  50 . 3  
8/13 50 . 0  43 . 5  4 6 . 9  9/28 50 . 0  4 9 . 0  4 9 . 6 
8/14 4 9 . 0 4 6 . 0  4 7 . 2  
53 
T a b! �  5 . Temp era t ur e s  a t  P oint 5 from June 30 . 1 97 1 . t o  S eEt ember 28 . 197 1 . 
Temp era ture  F Temp era t u r e  F Da t e  Ma ximum Minimum Avera g e  Da t e  Ma ximum Minimum Avera _ e 
6 30 76 . 5  5 9 . 5 68 . 6  8 15 83 . 0  5 2 . 0  6 9 . 9 7/0 1 84 . 5  55 . 5  7 1 . l  8/16 8 9 . 5  63 . 0  75 . 9  7/02 86 . 0  60 . 0  74 . l  8/17 8 9 . 0  68 . 0  7 7 . 4  
7/03 77 . 5  69 . 0 73 . 0  8/18 92 . 0  66 . 5  7 2 . 4  
7/04 85 . 0  63 . 5  73 . l 8/19 85 . 0  5 5 . 0  6 9 . 7 
7/05 8 1 . 0  65 . 0  73 . 0  8/20 86 . 0  5 5 . 0  72 . 0  7/06 79 . 5  64 . 0  7 2 . 0  8/21 8 8 . 0  6 2 . 0 73 . 7  
7/07 8 1 . 5  65 . 0  73 . l  8/22 97 . 0  5 7 . 5 7 7 . 2  
7/08 79 . 0  58 . 0  67 . l  8/23 93 . 0  64 . 0  '78 . 0  
7/09 79 . 0  5 6 . 5  6 8 . 9  8/24 80 . 0  5 2 . 0  6 6 . 4  
7/10 75 . 0  64 . 5  6 9 . 7 8/25 82 . 0  5 1 . 0 66 . 6  
7/1 1  75 . 0  63 . 0  67 . 4  8/26 73 . 5  4 7 . 0  60 . l  
7/12 84 . 5  6 1 . 0  75 . 6  8/27 78 . 5  3 7 . 0  58 . 5  
7/13 73 . 5  54 . 5  65 . 3 8/28 82 . 5  44 . 0  65 . 7  
7/14 77 . 0  55 . 5  66 . 6  8/29 86 . 0  56 . 0  7 1 . 8  
7/15 82 . 0  53 . 0  67 . 5  8/30 73 . 0  60 . 5  6 6 . 5  
7/16 88 . 0  5 7 . 0  74 . l  8/3 1 7 9 . 0  64 . 0  70 . 8  
7/17 84 . 0  60 . 0  7 1 . 9  9/0 1 84 . 5  60 . 0  72 . 8  
7/18 77 . 0  56 . 0  66 . 6  9/02 93 . 0  66 . 0  77 . 8  
7/19 78 . 0  50 . 0  65 . l  9/03 86 . 0  68 . 5  7 7 . 8  
7/20 80 . 0 57 ·. 0  70 . 3  9/04 7 1 . 0  54 . 0 63 . 8  
7/21 92 . 0  63 . 0  78 . 0  9/05 68 . 5  5 1 . 5 5 9 . 3 
7/22 83 . 5  60 . 5  70 . 9  9/06 82 . 0  5 1 . 0  63 . 8  
7/23 77 . 0  58 . 0  67 . 2  9/07 93 . 5  4 6 . 5  66 . l  
7/24 82 . 0  55 . 0  7 2 . l 9/08 63 . 5 4 9 . 0 5 5 . l  
7/25 72 . 0  50 . 5  65 . 8  9/0 9 70 . 0  4 5 . 0  55 . l  
7/26 7 1 . 0 4 8 . 5  60 . 0  . 9/10 80 . 5  43 . 5  60 . 9  
7/27 82 . 5  5 1 . 5  6 5 . 4  9/1 1  78 . 5  44 . 5  60 . 8  
7/28 6 9 . 0 4 9 . 0 57 . 7  9/12 74 . 0  4 2 . 0 5 8 . 3  
7/29 63 . 5  43 . 0  5 5 . 4  9/13 83 . 0 · 3 9 . 0  6 5 . 0  
7/30 68 . 0  3 7 . 0  54 . 6  9/14 65 . 0  4 5 . 0  57 . l  
7/3 1 82 . 0  53 . 5  67 . 6  9/15 68 . 0  4 1 . 0  54 . l  
8/0 1 78 . 0  50 . 5  65 . 4  9/16 58 . 5  3 6 . 0 4 6 . 5  
8/02 77 . 0  4 8 . 0  64 . 4  9/17 53 . 5  34 . 0  44 . 9  
8/03 75 . 0  4 6 . 5  6 1 . 6 . 9/18 60 . 0  30 . 5  44 . 4  
8/04 77 . 0  55 . 0  66 . 4  9/19 . 66 . 5  29 . 0  4 6 . 8 . 
8/05 76 . 5  55 . 0  65 . 0  9/20 73 . 0  33 . 0  53 . 3  
8/06 8 1 . 5  50 . 5  70 . 0  9/21  50 . 0  4 3 . 0  4 5 . 4  
8/07 8 1 . 0 6 1 . 5 70 . 6  9/22 45 . 0  3 2 . 0  4 0 . 7  
8/08 85 . 0  5 8 . 5  7 1 . 8 9/23 68 . 0 3 2 . 0 4 8 . 7  
8/09 90 . 0  65 . 0  7 9 . 3  9/24 66 . 0  4 1 . 0  5 2 . l  
8/10 7 9 . 0  . 5 2 . 5  6 8 . 9  9/25 54 . 5  46 . 0  50 . 5  
8/1 1 82 . 0  4 7 . 0  6 9 . 2 9/26 7 1 . 0  5 1 . 0  5 8 . 8  
8/12 93 . 0  6 1 . 5 73 . 8  9/27 66 . 0  53 . 0  60 . 4  
8/13 92 . 0  67 . 5  7 9 . 3  9/28 70 . 0  44 . 5  5 8 . 7  
8/14 80 . 0  60 . 0  68 . 3 .  
t 54 
Tabl e 6.  T emp era t ur e s  at  P oi n t  7 from June  3 0 , 1 97 1 ,  t o  S eEt ember  28 , 197 1  • . 
Temp e ra t u r e  F Temp erat u r e  F Da t e  Ma x i mum Mi n i mum Av e ra e Da t e  Ma ximum Mi n i mum A v e ra g e  6 3 0  74 . 0  64 . 5  68 . 8 8 15 77 . 5  6 2 . 0  6 9 . 4  7/0 1 77 . 0  6 1 . 0  6 9 . 3  8/16 8 1 . 0  67 . 5  74 . 6  7/02 79 . 5  64 . 5  72 . l 8/17 8 1 . 0  7 2 . 0 77 . 0  7/03 75 . 5  70 . 5  7 2 . 7  8/18 79 . 5  6 9 . 5 74 . 0  7/04 . 80 . 0  66 . 5  72 . 8  8/19 76 . 0  66 . 0  70 . 7  7/05 7 9 . 0  68 . 0  73 . 0 8/20 79 . 0  6 6 . 0  72 . 4  7/06 77 . 0  6 5 . 5  7 1 . l  8/21 7 9 . 5 67 . 0  72 . 9 7/07 79 . 5  66 . 0  73 . 4  8/�2 84 . 0  70 . 0  75 . 7  7/08 77 . 0  60 . 0  68 . 6  8/23 83 . 0  7 1 . 0  76 . 8  7/0 9 75 . 0  6 2 . 5  68 . 9  8/24 78 . 5  6 2 . 0 7 2 . 5 7/10 ' 73 . 0  66 . 0  6 8 . 8  8/25 78 . 0 6 1 . 0  70 . 5  7/1 1  73 . 0  64 . 5  68 . 4  8/26 7 2 . 0  54 . 0  6 5 . 0  7/12 82 . 0  6 9 . 0  74 . 6  8/27 6 9 . 0  50 . 0  5 9 . 4  7/13 75 . 5  64 . 0  6 9 . 2 8/28 73 . 0 5 1 . 5  63 . 8  7/14 74 . 0  5 9 . 0  68 . 5  8/29 77 . 0  63 . 0  6 9 . 9 7/15 80 . 0  5 9  .. 5 70 . 6  8/30 70 . 0  64 . 0  6 7 . 8  7/16 83 . 5  63 . 0  73 . 8  8/3 1 75 . 5  6 5 . 5  70 . 8  7/17 7 9 . 0  67 . 0  7 2 . 9 9/0 1 78 . 5  6 5 . 0  7 2 . 3 7/18 75 . 0  64 . 0  6 9 . 8  9/02 83 . 5  6 9 . 5 77 . 3 7/19 78 . 0  57 . 0  67 . 8  9/03 82 . 0  73 . 0  78 . l 7/20 77 . 5  60 . 0  70 . 6  9/04 77 . 0  63 . 5  7 1 . 3  7/21 84 . 0 67 . 5  76 . l  9/05 67 . 0  5 9 . 5 63 . 6  7/22 7 9 . 5  7 1 . 5 74 . 9  9/06 75 . 5  58 . 5  6 6 . 8  1/23 · 77 . 0  64 . 0  70 . 9  9/07 78 . 5  57 . 0  6 9 . l 7/24 78 . 5  64 . 0  7 1 . 9 9/08 66 . 5  57 . 5  6 2 . 4  7/25 73 . 5  63 . 5  70 . 8  9/0 9 67 . 0  55 . 0  . 6 1 . l 7/26 76 . 0 . 57 . 0  6 5 . l  . 9/10 73 . 5  54 . 0  64 . 2  7/27 76 . 0  60 . 0  67 . 4  9/1 1  70 . 0  57 . 5  64 . l  7/28 6 9 . 5 58 . 0  64 . 6  9/12 70 . 5  55 . 0  63 . 3  7/29 66 . 5  54 . 0  60 . 4  9/13 74 . 5  5 2 . 0 6 5 . l 7/30 70 . 0  48 . 0 5 9 . 9 9/14 7 1 . 0  55 . 0  6 2 . 9  7/3 1 77 . 0  57 . 0  64 . 1  9/15  66 . 0  54 . 0  5 9 . 6 8/0 1 78 . 0  62 . 0  70 . l  9/16 6 2 . 0  5 1 . 0  55 . 8  8/02 75 . 0  57 . 5  6 5 . 3  
J 9/17 57 . 5  46 . 0  5 2 . 9 8/03 76 . 0  57 . 0  66 . l  9/18 60 . 5  5 1 . 5 54 . 6  8/04 77 . 0  66 . 0  70 . 9  9/19 6 1 . 0  4 8 . 5 54 . l 8/05 74 . 0  64 . 5  68 . 4  9/20 65 . 5  47 . 0  56 . 8  8/06' 76 . 0  58 . 0  67 . 5  9/21 5 9 . 0 5 5 . 0  57 . 6  8/07 76 . 5  64 . 5  70 . l  9/22 5 9 . 5  53 . 5  5 7 . l 8/08 78 . 5  6 5 . 0  7 1 . 3  9/23 65 . 0  4 9 . 5 5 5 . 8  
8/0 9 82 . 0  68 . 5  75 . 8  9/24 6 2 . 5  50 . 5  5 6 . 5  8/10 78 . 0  66 . 0  73 . 4  9/25 58 . 5  53 . 0  5 5 . 6  
8/1 1  77 . 5  54 . 0  68 . 4  9/26 68 � 0  57 . 5  6 2 . l 8/1 2  82 . 0  68 . 0 75 . l  9/27 68 . 0  6 1 . 0  65 . l  8/13 84 . 5  7 2 . 0 78 . 7  9/28 67 . 5  58 . 5 64 . 7  
8/14 76 . 0  '68 . 5 7 1 . 9  
Ta bl e 7i .  T e  p e r a t u r e s a t  P o i n t  8 f r om Jun e 3 0 . 197 1 . t o  
S eE!t ember 28 . 1 97 1 . 
T e mp € ra t u r e  F T e mp e r a t u r e  F 
Da t e  Ma x imum Mi n i mum Avera ge  Da t e  Ma xi mum Mi n i mum A v e r a  e 
6 30 7 2 . 0  6 5 . 0  68 . 5 8 15 77 . 0  6 2 . 0  6 9 . 5 7/0 1 76 . 0 6 1 . 0  68 . 8 8/16 80 . 5  67 . 0  74 .· 0  
7/02 77 . 0  64 . 0  7 1 . 5  8/17 8 2 . 5 7 1 . 5 77 . l 
7/03 75 . 0  70 . 0  7 2 . 4  8/18 85 . 0  6 9 . 0  74 . l  
7/04 78 . 5  6 9 . 5 7 2 . 9 8/1 9 80 . 5  63 . 0  7 1 . 3  
7/05 78 . 0  68 . 5 7 2 . 8 8/20 82 . 5  6 2 . 5 7 2 . 9  
7/06 76 . 0  67 . 5  7 1 . 9  8/2 1 82 . 5 66 . 5  74 . l 
7/07 78 . 5  70 . 0  74 . 2 8/22 - 90 . 0  6 9 . 0 78 . 4  
7/08 74 . 5  63 . 5  6 8 . 5  8/23 87 . 0  68 . 0  77 . 7  
7/0 9 74 . 0  6 2 . 5  68 . 4  8/24 78 . 0  62 . 0  70 . 8  
7/10 72 . 0  6 7 . 5  6 9 . l 8/25 78 . 0  55 . 0  67 . 9  
7/1 1  72 . 0  6 5 . 5  68 . 6  8/26 7 1 . 5 54 . 0  65 . 3  
7/12 7 9 . 5  6 9 . 0  73 . 5  8/27 73 . 0  4 2 . 0 58 . 8  
7/13 73 . 0 6 2 . 0 67 . 3  8/28 77 . 5  48 . 5  65 . 3 
7/14 76 . 5  5 6 . 0  68 . 4  8/29 8 1 . 0  60 . 5  7 1 . 4  
7/15 78 . 0  60 . 0  7 1 . 4  8/3 0 7 1 . 0  63 . 5  6 7 . 3  
7/16 8 2 . 0  63 . 5  73 . 2  8/3 1 77 . 0 65 . 0  7 1 . l 
7/17 78 . 0  67 . 0  7 2 . 3  9/0 1 78 . 5  66 . 0  7 2 . 6  
7/18 74 . 5  64 . o  6 9 . 5 9/02 85 . 0  70 . 0  77 . 2  
7/19 7 6 . 0  57 . 5  6 7 . 3  9/03 82 . 0  73 . 0  78 . 0  
7/20 77 . 0  6 1 . 5  70 . l  9/04 77 . 0  64 . 5  7 1 . 4  
7/2 1  82 . 0  67 . 0  7 5 . 4  9/05 67 . 5 6 1 . 0 64 . 7  
7/22 79 . 0  7 1 . 0  74 . 4  9/06 76 . 0  5 8 . 5  67 . 6  
7/23 76 . 0  63 . 5  70 . 4  9/07 78 . 0  58 . 0  6 9 . l 
7/24 77 . 0  64 . 0  7 1 . 2  9/08 75 . 0  5 8 . 5  64 . 0  
7/25 72 . 5  63 . 0  70 . l  9/0 9 66 . 5  5 5 . 5  60 . 8 
7/26 7 2 . 5 56 . 0  64 . l  9/10 72 . 0  5 9 . 0  6 5 . 7  
7/27 74 . 0 5 9 . 0 6 6 . 5  9/1 1  7 2 . 0 53 . 5  63 . l 
7/28 68 . 5  57 . 5  63 . 3  9/1 2  70 . 0  53 . 5  6 1 . 9 
7/29 66 . 0  53 . 0  5 9 . 8 9/13 74 . 5  4 9 . 0 64 . 2  
7/30 69 . 0  4 8 . 0  5 9 . 4  9/14 71 . 0  50 . 0  6 1 . 3  
7/3 1 76 . 0  54 . 5  6 2 . 8  9/15 63 . 5 5 1 . 5 5 8 . 3  
8/0 1 76 . 0  6 2 . 0  70 . 7  9/16 60 . 5  4 8 . 5  53 . 9  
8/02 74 . 0  57 . 0  6 5 . l  9/17 58 . 0  4 4 . 0  5 1 . 4  
8/03 75 . 5  5 8 . 0  65 . 8 9/18 63 . 5  48 . 5  54 . 4  
8/04 76 . 5  63 . 0  6 9 . 6  9/19 6 2 . 0  4 6 . 0  5 2 . 9 
8/05 73 . 0  63 . 0  67 . 6  9/20 66 . 5  45 . 5 5 6 . 3  
8/06 75 . 5  5 7 . 5 67 . l  9/2 1  57 . 5  5 2 . 5 5 5 . 6  
8/07 76 . 0  64 . 0  6 9 . 4  9/22 57 . 0  4 9 . 5 54 . 8  
8/08 78 . 5  64 . 0  70 . 6  9/23 65 . 5  48 . 5 5 5 . 3  
8/0 9 8 1 . 5 68 . 0  7 5 . 3 9/24 63 . 0  4 8 . 5  5 6 . 2  
8/10 77 . 0  6 5 . 5  72 . 8  9/25 59 . 0  - 54 . 0  5 6 . 4  
8/1 1  77 . 0  55 . 0  67 . 8  9/26 69 . 0  58 . 0  6 2 . 7 
8/12  8 1 . 5 67 . 5  74 . 6  9/27 69 . 0  6 1 . 0 6 5 . 6  
8/13 84 . 0  7 1 . 5  77 . 8  9/28 68 . 0  5 8 . 0  64 . 9  
8/14 75 . 5  68 . 5  7 1 . 6  
• 
Ta bl e 8 .  T emp e rat ure s a t  P oint  9 f r om June 30 . 197 1 , t o  S ept embe r 2 8 . 197 1. 
Temp e ra t u r e  F 
Da t e  Ma x i mum Minimum Avera ge 
6/30 72. 5  64 . 0  6 8 . 7 
7/0 1 74 . 5  6 2 . 5 6 9 . 0  
7/02 78 . 0  65 . 0  72 . 4  
7/03 75 . 5  7 1 . 0  73 . 4  
7/04 78 . 0  70 . 5 73 . 4  
7/05 77 . 0  6 9 . 0  7 2 . 9  
7/06 75 . 5  68 . 0  7 1 . 6  
7/07 78 . 0  70 . 0  74 . l  
7/08 72 . 5  64 . 0  68 . 4  
7/09 73 . 5  63 . 0  68 . 4  
7/10 · 7 1 . 5  67 . 5  6 9 . 0 
7/1 1  72 . 0  65 . 5  6 8 . 6  
7/12 78 . 0  6 9 . 5 73 . 0  
7/13 72 . 0  64 . 0  68 . 3 
7/14 7 2 . 0  6 1 . 0  68 . 3  
7/15 75 . 5  60 . 0  6 9 . 4  
1I16 00 • o 64 ·. 5 , 13 • o 
7/17 77 . 0  67 . 5  7 2 . 1 
7/18 75 . 0  64 . 5  6 9 . 4  
7/19 73 . 0  58 . 0  66 . 5  
7/20 76 . 0  62 . 5  6 9 . 6 
7/2 1 83 . 0  67 . 0  75 . l  
7/22 78 . 0  70 . 5  74 . 0  
7/23 75 . 0  64 . 0  6 9 . 9  
7/24 76 . 0  6 1 . 5 70 . 0  
7/25 72 . 0  62 . 0  6 9 . 4  
7/26 6 9 . 0  54 . 5  63 . 0  
7/27 72 . 5 ' 58 . 0  65 . 7  
7/28 67 . 5  57 . 0  6 2 . 4  
7/29 65 . 0  5 2 . 5 5 9 . 3 
7/30 67 . 5  4 8 . 5  58 . 8  
7/3 1 75 . 5  53 . 5  6 2 . l 
8/0 1 75 . 5  61 . 5  68 . 9  
8/02 72 . 0  56 . 5  64 . 9  
8/03 75 . 0  57 . 5  65 . 3  
8/04 76 . 0  64 . 5  6 9 . 9  
8/05 7 1 . 5  64 . 0  67 . 6  
8/06 75 . 0  57 . 0  66 . 6  
8/07 75 . 5  63 . 0  68 . 8  
8/08 78 . 0  63 . 0  70 . l  
8/09 82 . 0  67 . 0  74 . 8  
8/10 76 . 5  65 . 0  72 . 3  
8/1 1  76 . 0  55 . 5  67 . 4  
8/12 8 1 . 0  67 . 0  74 . 0  
8/13 83 . 5  70 . 5  77 . 6  
8/14 75 . 0  68 . 0  7 1 . 3  
Temp era ture  F 
Da t e  Ma ximum Minimum Avera g e  
8/15 76 . 5  62 . 0  69 . 6 
8/16 80 . 0  66 . 0  73 . 4  
8/17 83 . 0  7 1 . 0  77 . 3  
8/18 80 . 0  7 1 . 0  75 . l  
8/19  77 . 0  66 . 0  7 1 . 3  
8/20 80 . 0  66 . 5  73 . l  
8/21 80 . 0  68 . 0  74 . l  
8/22 85 . 0  6 9 . 5  76 . 8  
8/�3 84 . 5  7 1 . 5  77 . 8  
8/24 76 . 0  6 2 . 0  7 1 . 6  
8/25 78 . 5  6 1 . 0  70 . 1  
8/26 7 1 . 5  55 . 5  65 . 4  
8/27 70 . 0  4 8 . 5  5 9 . 7  
8/28 74 . 0  53 . 0  64 � 5  
8/29 77 . 0  63 . 0  70 . 6  
8/30 70 . 5  65 . 5  68 . 4  
8/3 1 76 . 5  66 . 0  7 1 . 3  
9/0 1 79 . 0  67 . 0  72 . 9  
9/02 84 . 5  70 . 5  77 . 6  
9/03 82 . 5  74 . 0  78 . 6  
9/04 76 . 5  65 . 0  7 1 . 9  
9/05 68 . 0  60 . 0  64 . 3  
9/06 76 . 5  5 9 . 0  67 . 3  
9/07 79 . 0  57 . 5  6 9 . 6 
9/08 68 . 0  5 9 . 0  64 . 4  
9/09 68 . 0  57 . 0  6 1 . 8  
9/10 73 . 5  54 . 5  65 . 0  
9/1 1  7 1 . 0  57 . 5  64 . 9  
9I12 1 l .  o . 51 • o 64 � 3 
9/13 74 . 5  53 . 0  . 65 . 7 
9/14 7 1 . 5  55 . 0  63 . 8  
9/15 67 . 5  54 . 0  60 . 6  
9/16 63 . 0  5 1 . 5 56 . 4  
9/17 60 . 0  4 7 . 5  54 . 0  
9/18 6 1 . 0  52 . 0  55 . 2  
9/ 19  63 . 0 4 9 .  5 55 . l 
9/20 67 . 0  4 8 . 5  57 . 9  
9/21  68 . 0  55 . 0  5 9 . 4  
9/22 60 . 5  53 . 5  57 . 9  
9/23 65 . 5  50 . 0  56 . 8  
9/24 63 . 5  5 1 . 0  5 7 . l  
9/25 5 9 . 0  - 54 . 5  56 . 8  
9/26 69 . 0  59 . 0  63 . 6  
9/27 70 . 0 6 1 . 5  66 . 1  
9/28 69 . 0  60 . 0  65 . 8  
57 
Ta bl e 9 .  T emp e ra t ure s a t  P oint 10 from Jun e 30 . 1 97 1 , t o  S eEt ember 28 , 197 1 . 
Temp era t ure  F Temp era t u r e F Da t e  Ma ximum Mi ni mum Ave ra e Da t e  Ma ximum Mi n i m um Ave ra · e  6/30 73 . 5  66 . 0  68 . 9  8 15 77 . 0  6 1 . 0  6 . 6  7/0 1  77 . 0  6 2 . 0  6 9 . 8  8/16 80 . 0  66 . 5  74 � 3  7/02 78 . 0  64 . 5  7 1 . 7  8/17 8 1 . 5  7 2 . 0  7 6 . 8  7/03 76 . 0  70 . 5  73 . 2  8/18 80 . 0  70 . 0 74 . 3  7/04 78 . 5  6 9 . 5  72 . 7  8/19 76 . 5  65 . 0  70 . 6  7/05 78 . 0  6 8 . 0  7 2 . 3  8/20 7 9 . 5 66 . 0  7 2 . 3 7/06 7 9 . 0 65 . 5  7 2 . 4  8/21 7 9 . 5 67 . 0 73 . 2  7/07 78 . 0  6 9 . 5  73 . 9  8/22 84 . 0  6 9 . 0  75 . 9  7/08 73 . 5  63 . 5  68 . 6  8/23 83 . 5  70 . 5  76 . 8  7/0 9 73 . 5  63 . 5  68 . 5  8/24 76 . 0  6 1 . 0  7 1 . l 7/10 7 1 . 0  6 7 . 0  68 . 8  8/25 77 . 5  6 1 . 0  6 9 . 5  7/1 1 7 1 . 5  66 . 0  68 . 6  8/26 7 1 . 0  55 . 5  64 . 9  7/12 .7 9 . 0  69 . 5  73 . 3  8/27 6 9 . 5 48 . 0  5 8 . 8  7/13 72 . 0  6 2 . 0  67 . 9  8/28 73 . 5  5 1 . 5  63 . 9  7/14 7 2 . 5  6 1 . 0  68 . 3  8/29 77 . 0  63 . 5  70 . l  7/15 7 7 . 5  60 . 0  6 9 . 5  8/30 70 . 0  64 . 5  6 7 . 8  7/16 8 1 . 5  64 . 5 73 . 6  8/3 1 75 . 5  65 . 5  70 . 8  7/17 77 . 0  68 . 0  7 2 . 3  9/0 1 78 . 5  65 . 5  7 2 . 3 7/18 73 . 0  64 . 0  6 9 . 0  9/02 84 . 0  6 9 . 5  76 . 8  7/19 74 . 0  57 . 5  66 . 9  9/03 82 ." 5 73 . 0  7 8 . l  7/20 77 . 0  6 2 . 0  70 . 4  9/04 76 . 5  64 . 0  7 1 . 3  7/21 83 . 0  67 . 0  75 . 4  9/05 67 . 5 5 9 . 0  63 . 7  7/22 78 . 5 70 . 0  73 . 8  9/06 76 . 0  5 8 . 0  66 . 7  7/23 76 . 0  63 . 0  6 9 . 6 9/07 78 . 5  57 . 0  69 . 0  7/24 76 . 0  6 1 . 0  69 . 6  9/08 82 . 0  5 7 . 0  64 . 5  7/25 7 1 . 5  6 1 . 5  68 . 7  9/0 9 67 . 5 54 . 5  . 6 1 . 0  7/26 69 . 0  54 . 0  6 2 . 6  . 9/10 73 . 0  54 . 0  64 . 2  7/27 73 . 0 5 2 . 5  63 . 8  9/1 1  70 . 5  57 . 0  63 . 9  7/28 68 . 0  5 6 . 0  6 2 . 3  9/1 2  70 . 0  55 . 0  63 . 3  7/29 65 . 0  54 . 0  5 9 . 4  9/13 75 . 0  5 1 . 5  65 . 2  7/30 67 . 5  4 8 . 0  58 . 9  9/14 70 . 5 54 . 5  6 2 . 9  7/3 1 76 . 0  54 . 0  62 . 6  9/15 66 . 5  53 . 5  5 9 . 6 8/0 1 75 . 5  6 1 . 0  68 . 8  9/16 62 . 5  50 . 5  5 5 . 8  
8/02 73 . 0  5 6 . 5  64 . 4  9/17 · 58 . 0  4 6 . 0  53 . 0  
8/03 76 . 0  57 . 0  66 . 0  9/18 60 . 0  5 2 . 0  54 . 6  8/04 76 . 0  65 . 0  70 . 3  9/19 . 6 1 . 5  4 9 . 0 54 . 2  
8/05 73 . 0  64 . 0  68 . 2  9/20 66 . 0  4 7 . 0 56 . 9  
8/06 75 . 5  58 . 0  67 . 2  9/21 5 8 . 0  54 . 5 5 7 . 2  8/07 76 . 0  64 . 5  6 9 . 8  9/22 5 9 . 5 53 . 0  57 . 2  8/08 7 8 . 5  63 . 5  70 . 0  9/23 64 . 5  4 9 . 0  5 5 . 5  8/09 8 2 . 0  68 . 5  75 . 6  9/24 62 . 0  5 0 . 0  5 6 . 4  
8/10 7 7 . 5  65 . 0  7 2 . 6  9/25 58 . 0 - �  53 . 5  5 5 . 8  8/1 1  77 . 0  5 5 . 5  67 . 9  9/26 68 . 5  5 7 . 0  6 2 . 1 
8/12 8 1 . 0  67 . 5  74 . 0  9/27 68 . 5 60 . 5  6 5 . l  
8/13 83 . 0  70 . 0  77 . 2  9/28 68 . 0  58 . 0  64 . 5  
8/14 75 . 5  68 . 0  7 1 . l 
• 58 
Ta bl e  10 . · T emp era t ures  a t  P oi n t  1 1  f r om Jun e 3 0 . 197 1 , t o  
S ept ember 28 , 1971. 
Temp e ra t u re F 
Da t e  Ma ximum Min i mum Avera ge 
6/30 73 . 5  66 . 0  74 . 4  
7/0 1 77 . 0  . 62 . 0  75 . 3  
7/02 78 . 0  64 . 5  76 . 6  
7/03 76 . 0  70 . 5  76 � 2  
7/04 78 . 5  6 9 . 5  7 5 . 2  
7/06 7 9 . 0  65 . 5  74 . 8  
7/07 82 . 0  73 . 5  7 7 . 6  
7/08 75 . 5  6 1 . 5  7 1 . 3 
7/0 9  76 . 0  67 . 5  7 1 . 6  
7/10 75 . 0  70 . 5  7 2 . 3  
7/1 1 · 75 . 5  70 . 5  7 2 . 9 
7/1 2  8 1 . 0  73 . 0  7 6 . 0  
7/13 74 . 5  67 . 0  70 . 9  
7/14 74 . 0  6 5 . 5  70 . 7  
7/15 77 . 0  6 6 . 0  7 1 . 8  
7/16 8 1 . 0  6 9 . 0 7 5 . l  
7/17 78 . 0  " 7 2 . 0  74 . 7 
7/18 75 . 0  6 9 . 0 7 2 . 2  
7/19 75 . 0  64 . 5  70 . l  
7/20 77 . 0  . 67 . 0  7 2 . 8  
7/2 1  82 . 5  7 1 . 0  7 5 . 4  
7/22 75 . 0  70 . 0  73 . 8  
7/23 72 . 0  65 . 0  6 9 . 6 
7/24 78 . 5  65 . 0  6 9 . 6  
7/25 68 . 0  63 . 0  6 8 . 7  
7/26 65 . 5  60 . 0  6 2 . 6  
7/27 70 . 0  62 . 5  63 . 8  
7/28 65 . 5  6 2 . 5  63 . 9  
7/29 6 5 . 0  5 9 . 5  6 2 . 8  
7/30 64 . 0  4 9 . 5 5 9 . 9 
7/3 1 78 . 0  57 . 5  63 . l  
8/0 1 75 . 0  6 1 . 5  67 . 6  
8/02 74 . 5  5 9 . 0  65 . 4  
8/03 6 9 . 5  55 . 0  63 . 6  
8/04 70 . 0  64 . 0  67 . 3  
8/05 67 . 5  6 1 . 5  64 . 3  
8/06 68 . 5  57 . 5  63 . 5  
8/07· 6 9 . 0  63 . 5  6 5 . 9  
8/08 - 7 1 . 0  63 . 0  6 6 . 9 
8/09 75 . 0  65 . 5  70 . 2  
8/10 68 . 0  63 . 0  6 6 . 6  
8/1 1  67 . 5  57 . 5  63 . 4  
8/1 2  74 . 0  63 . 5  68 . 4  
8/13 76 . 5  66 . 0  7 1 . 6  
8/14 7 2 . 0 66 . 5  68 . 6  
Temp era t u r e  F 
Da t e  Ma ximum Mi ni mum Av erage 
8;r15 . 73 . 0  64 . 0  69. 1 -
8/16 75 . 5  6 6 . 0  70 . 7  
8/17 77 . 0  68 . 5  7 2 . 9  
8/18 75 . 5  68 . 5  70 . 7  
8/1 9  74 . 0  66 . 0  6 9 . 2 
8/20 75 . 5  6 5 . 0 70 . l  
8/2 1  76 . 0  66 . 5  70 . 9  
8/22 7 9 . 0  68 . 5  73 . 3  
8/23 78 . 0  6 9 . 0 72 . 8  
8/24 .7 1 .  0 63 . 0 66 . 7 
8/25 73 . 0  5 9 . 5 66 . 3  
8/26 6 9 . 0  57 . 5  63 . 9  
8/27 64 . 0  5 2 . 0  5 9 . 7  
8/28 6 8 . 0  5 6 . 0  6 2 . 4  
8/29 7 1 . 0  6 2 . 5  66 . 4  
8/30 66 . 5  63 . 5  64 . 8  
8/3 1 70 . 0  63 . 0  66 . 4  
9/0 1 72 . 5  63 . 5  68 . 2  
9/02 76 . 5  6 5 . 5  70 . 4  
9/03 75 . 0  68 . 0  7 1 . 6 
9/04 69 . 0  63 . 0  66 . 9  
9/05 63 . 0  57 . 5  6 1 . 6  
9/06 68 . 0  5 9 . 5 63 . l  
9/07 73 . 5  5 9 . 0  65 . l  
9/08 64 . 0  60 . 5  6 2 . 3  
9/09 63 . 0  57 . 5  60 . 9  
9/10 68 . 0  56 . 0  6 2 . 7  
9/1 1  65 . 0  5 9 . 0  6 2 . 5  
9/ 12 65 . 0 . 55 . 0 6 1 � 0  
9/13 67 . 5  53 . 0  60 . 7  
9/14 69 . 5  57 . 0  62 . l 
9/1 5  62 . 0  55 . 5  5 9 . 9  
9/16  63 . 0  54 . 0  58 . l  
9/17 6 1 . 0  50 . 0  5 5 . 9 
9/18 60 . 5  4 9 . 5 55 . 5  
9/1 9 · 62 . 0  4 9 . 0 5 6 . 7  
9/20 64 . 0  54 . 0  5 9 . 6 
9/2 1  62 . 0  57 . 0  5 9 . 4  
9/22 58 . 0  50 . 0  5 5 . 4  
9/23 62 . 0  4 9 . 0  5 6 . 2  
9/24 62 . 0 53 . 5  58 . 4  
9/25 64 . 0 - - 58 . 0 6 1 . l 
9/26 68 . 5  63 . 0  6 5 . 3  
9/27 65 . 5  6 1 . 5 63 . 8  
9/28 66 . 0  59 . 0  6 2 . 6 
